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(57) Abstract: System for simulating events in a real envi- 
ronment containing static objects and dynamic objects, com- 
prising: a) position locating means for continuously deter- 
mming in the real environment the position of said dynamic 
objects in relation to said static objects within a time period 
in which the event takes place; b) storage means for stor- 
ing data describing the dynamic and static objects of said 
environment; c) processing means for processing (bl) data 
from said storage means describing the static and dynamic 
objects (b2) data from the position locating means indicat- 
ing at a certain moment the mutual positions of the static and 
dynamic objects of the environment, said processing means 
being loaded with simulation software; d) display means for 
displaying a simulated view from a selected viewpoint on the 
simulated environment as result of me processing by the pro- 
cessing means; e) control means to repeat the functioning 
of the means mentioned under c) and d) for a range of con- 
secutive time moments which together determine the above- 
mentioned time period wherein said position locating means 
comprises a-satellite navigation system, or a thereto-related 
system. 
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For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
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System for simulating events in a real environment. 

The invention relates to a system for simulating events in a real environment 
5 containing static objects and dynamic objects, said system comprising: 

a) position locating means for continuously determining in the real environment the 
position of said dynamic objects in relation to said static objects within a time period in 
which the event takes place, 

b) storage means for storing data describing the dynamic and static objects of said envi- 
10 ronment, 

c) processing means for processing 

bl) data from said storage means describing the static and dynamic objects 
b2) data from the position locating means indicating at a certain moment the 
mutual positions of the static and dynamic objects of the environment, said proc- 
1 5 essingmeans being loaded with simulation software, 

d) display means for displaying a simulated view from a selected viewpoint on the 
simulated environment as result of the processing by the processing means, 

e) control means to repeat the functioning of the means mentioned under c) and d) for a 
range of consecutive time moments which together determine the above-mentioned 

20 time period. 

Systems of this type are already known from the prior art. An example is de- 
scribed in EP0773514. This prior art system is specifically destined to simulate games, 
sporting events, etc. which take place on a relatively restricted area. Each of the players 
or competitors in the game carry a transponder and also other moving objects, such as a 

25 ball in a ball game have a transponder installed therein or thereon. In the direct vicinity 
of the area where the game is played a number of receivers is installed which do re- 
ceive the signals from the various transponders. Each transponder transmits an identity 
code so that the respective transponder can be recognised. Because the transmitted sig- 
nals are received by a number of receivers it is possible to determine the exact position 

30 of the respective transponder based on phase measurements. Position locating means of 
this type are known as such and do not require further explanation. The data, obtained 
by the various receivers is transferred to a processor for calculating the various loca- 
tions and the location determining data is used for controlling display means on which 
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a simulation of the real environment is made visible whereby the simulated dynamic 
objects do move in the simulated environment in the same manner as they move in the 
real environment. 

Before each event a transponder has to be installed on each of the moving objects 

5 and at least three receivers (preferably more to increase accuracy) have to be installed 
in the direct vicinity of the area where the event will take place. 

Another prior art system is described in WO9846029. In this system the position 
locating means are embodied as a video system comprising a number of television 
cameras installed at fixed points around the area on which the event will take place. 

1 0 Each of the cameras provides information about each of the dynamic objects and be- 
cause each of the cameras has a different view point and sees the various dynamic ob- 
jects from a different viewing angle it is possible to calculate from this information the 
exact location of each of the dynamic objects at any moment in time. The more cam- 
eras, the more accurate the location can be determined, however, the more calculations 

1 5 have to be performed to obtain the desired results. Before each event the cameras have 
to be installed at fixed places, the exact location of each of these fixed places in relation 
to the real environment has to be determined very accurately. 

In FR2726370 a system is described for providing data about the momentaneous 
location of each of the players in a game or competitors in a sporting event. The object 

20 of these systems is not to gather sufficient data to be able to obtain a simulation of the 
real environment. The actual object is to provide the arbiter or other officials following 
the game or the sporting event with sufficient data to be able to take, if necessary, the 
correct decisions. Two embodiments are described. In the one embodiment a trans- 
ponder system is used as described in the first above mentioned publication whereas in 

25 the second embodiment a television system is used as described in the second above- 
mentioned publication. 

A disadvantage of said prior art system is, that before the event will take place 
either television cameras or radioreceivers have to be installed around the area. The 
mutual location of these devices has to be adjusted or measured very accurately. After 

30 the event the cameras or receivers have to be removed. Especially in the television 
camera embodiment significant calculation power is necessary to obtain the desired 
location position data from the various images. 
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An object of the invention is now to provide an improved system in which the 
disadvantages of the prior art systems are eliminated. 

In agreement with said object the invention now provides a system for simulating 
events in a real environment containing static objects and dynamic objects, comprising: 
5 a) position locating means for continuously determining in the real environment the 
position of said dynamic objects in relation to said static objects within a time period in 
which the event takes place, 

b) storage means for storing data describing the dynamic and static objects of said envi- 
ronment, 

1 0 c) processing means for processing 

bl) data from said storage means describing the static and dynamic objects 
b2) data from the position locating means indicating at a certain moment the 
mutual positions of the static and dynamic objects of the environment, said proc- 
essing means being loaded with simulation software, 
1 5 d) display means for displaying a simulated view from a selected viewpoint on the 
simulated environment as result of the processing by the processing means, 
e) control means to repeat the functioning of the means mentioned under c) and d) for a 
range of consecutive time moments which together determine the above-mentioned 
time period. 

20 characterised in that said position locating means comprises a satellite navigation sys- 
tem, or a thereto-related system. 

As such satellite navigation systems are known from the prior art. In wide spread 
use is the GPS (Global Positioning System). GPS-receivers are generally available and 
are used e.g. for navigation on board of the ships, to assist surveying operations etc. 

25 GPS is based on an older system named Navstar (navigation by satellite timing and 
ranging). The GPS system is operated by US military authorities. A similar system, 
called Glonass, is owned and operated by Russian authorities. 

For improved accuracy furthermore so-called differential GPS receivers (DGPS) 
are known. Thereby use is made of a local reference of which the location is accurately 

30 known. By applying a correction on the GPS data based on said reference the general 
accuracy can be improved significantly. 

The use of GPS for locating competitors in a competition or players in a game is al- 
ready known from the prior art A first prior art system is described in NL9301 1 86. 
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According to this Dutch publication each competitor in a competition or each player in 
a game carries a GPS receiver which is connected by suitable means to a transmitter. 
The positional data, calculated by said receiver based on the signals received from the 
various satellites, are transferred to the transmitter and transmitted to a central station. 

5 The central station receives in this way positional data about all competitors or players 
which data is used by the arbiters or other judging or controlling staff for taking correct 
decisions. In other words, the positional data is not used to control the generation of a 
simulated real environment in which the simulated players are behaving exactly in the 
same manner as the real players in the real environment. 

1 0 Another prior art system is described in US573 1 788. Also in this case each of the 

competitors carries a GPS receiver connected to a transmitter to transmit the positional 
data of each competitor to a central station where said data can be used for following 
the event more closely. Also in this case nothing is said about using the positional data 
for simulating competitors in a simulated real environment. 

15 In principal any display can be used to make the simulated environment visible to 

the user. However instead of a pc screen etc. more sophisticated display units as de- 
scribed e.g. in US5674127 can be used. This patent describes a multi user game and has 
nothing to do with a simulation of a real environment 

Although all the means necessary to provide the simulated environment can be 

20 positioned in the direct neighbourhood of the real environment (for instance for controll 
purposes) in general these means will be installed elsewhere. 

A specific embodiment of the invention is therefor characterised in that the stor- 
age means, processing means, display means and control means are installed as a user 
terminal at a place remote from the real environment and that transfer means are used 

25 to transfer positional data from the position locating means to the storage means. 

More in general the system will be embodied such that for each user of the sys- 
tem storage means, processing means, display means and control means are installed as 
user terminals at a place remote from the real environment and that transfer means are 
used to transfer positional data from the position locating means to all said storage 

30 means. 
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It is preferred that the transmission medium, along which the positional data are 
transferred from the real competition environment to the simulation system, is embod- 
ied by the internet. A large advantage thereof is that the positional data can be made 
available at a certain site and that a varying number of users, from a very small number 
5 to a very large number can log in to this site and are able to fetch the positional data 
into their system. Disadvantage of the use of the internet may be that a certain delay 
will appear between the moment onto which the positional data are recorded in the real 
competition and the moment at which the positional data are available in the system. A 
further disadvantage can be that in case of popular real competitions there are so many 
1 0 people who want to log in onto the site that overload may occur so that it is likely that 
part of the users cannot be provided with the necessary data. 

If one wants to eliminate this disadvantage then it is preferred to make use of a 
telephone network as transfer medium (wire bounded or wireless). Also in that case a 
certain delay will take place over the telephone network but said delay can, especially if 
1 5 the competition environment is not too far from the system, considered as neglectible. 

It is not necessary under all circumstances that the positional data will be used in 
the system such that the competition within the simulated environment is synchronous 
with the real competition (apart from the above indicated communication delay). It is 
also possible that all positional data together with the corresponding time data are 
20 stored on a suitable memory medium and that said memory medium is used as transfer 
medium. In this embodiment the user may activate his system at any voluntary moment 
and may "join" a competition, which has taken place in the past. 

In the last described embodiment it is preferred that the memory medium is 
formed by a compact disc (shortly noted as CD) (or similar products, or products de- 
25 rived therefrom). 

To maintain the system up to date over a longer period it will be necessary to 
update the data about the competitors. In reality not always the same competitors will 
be present in succeeding competitions. To make adaptations possible it is preferred that 
the system comprises a competitor database in which data are stored about a number of 
30 possible competitors so that, after the competitors for a predetermined competition are 
known, the simulation of the real competitors within a simulated environment can be 
adapted. 
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Although a certain database can be filled with data about a large number of com- 
petitors such, that it is assured that during a certain period the competitors of the real 
game are in any case stored in the database, after a certain time it will be necessary to 
add new data. In that respect it is preferred that the data about competitors which are 

5 not in the database can be added through a suitable transfer medium from a suitable 
source to become stored in the competitors database. 

Because competitions are not always held in the same environment or on the 
same track it is preferred that the system according to one of the preceding claims, 
comprises an environment database in which data about a number of possible competi- 

1 0 tion environments are stored so that, after the specific environment where the competi- 
tion will be held is known, the simulation of said environment can be adapted to the 
choice of the real environment. 

In general the number of tracks for a specific sports or competition or the envi- 
ronments for a certain event are restricted. Adding or deleting environments is not very 

1 5 likely but not inconceivable. In that case it is preferred that data about an environment 
which is not contained in the environment database can be transferred from a suitable 
source to the system through suitable transfer means to become stored in said environ- 
ment database. 

To make the simulation of the environment as realistic as possible it is preferred 
20 that the simulation of the environment can be realised by means of images, which are 
taken on the real environment by suitable means. 

The invention will be explained in more detail hereinafter with reference to the 
attached drawings. 

Figure 1 illustrates a first embodiment of a system according to the invention. 

25 The system comprises a computer 10 with a display screen 12, a keyboard 14 and a 
joystick 16. The computer 10 is loaded with software for simulating a competition en- 
vironment on the screen 12 of the system. This competition environment comprises a 
predetermined track along which a number of competitors are able to move between a 
starting position and a final position. The track is displayed from the standpoint of the 

30 user of the system, which in fact is one of the competitors in the simulated competition 
environment. In the momentaneous state the screen of the display unit 12 shows part of 
an autorace track whereby at the left side in front of the user another competitor is visi- 
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ble. The user is able to influence its own speed and direction by means of the joystick 
16 or by means of another input device. 

Systems of the type as described above are generally known as so-called com- 
puter games or computer-animations whereby the user has the possibility to compete as 

5 it were in a race. 

To significantly improve the illusion of "reality" in agreement with the invention 
a relation is established between the simulation on the screen 12 and a real game from a 
real circuit. In figure 1 a real circuit is indicated by 20 and on this circuit a race is in 
progress with amongst others the competitors 22, 24 and 26. Each of the competitors 

1 0 carries apparatuses by means of which continuously data about the momentaneous po- 
sition of the competitor on the circuit can be transferred to a central post 28. The 
positional data can be collected for instance by means of a GPS receiver installed in 
each vehicle which receiver by means of a number of GPS satellites, one of which be- 
ing indicated by 30 in the figure, is able to determine accurately its own position. The 

1 5 data supplied by the GPS receiver determines therefore at any moment accurately the 
position of each competitor on the track 20. These positional data can now be trans- 
ferred through a communication network 32 to the computer 10. The computer 10 in 
this application is loaded with software which has the ability to simulate the real track 
20 on the screen 12 in an accurate manner and with very high reality content. The user 

20 of the system will get the impression that he is driving on the real track 20. Furthermore 
the software is embodied such that other competitors are simulated on the screen at 
those positions on the simulated track which correspond to the positions on the real 
track 20 where the competitors 22, 24, 26 etc. are present in reality. If the user on the 
simulated track 20 for instance will take a momentaneous position behind the real com- 

25 petitor 22, then on the real track 20 this can be indicated by means of the virtual com- 
petitor 34. The user of the system, which plays the role of said virtual competitor 34, 
will on his screen see the simulated real competitor 22, which in figure 1 is indicated by 
22a. 

Above it is assumed that GPS receivers are used for locating the positions. On the 
30 one hand not all GPS receivers will be suitable for this application. Normally GPS re- 
ceivers determine the position with an accuracy of some tenths of meters. However, if a 
correction is applied then the accuracy increases less then a few centimetres. An exam- 
ple of a correction means is for instance the so-called DGPS-system which is known as 
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such. Within the scope of the invention preferably receivers with such a correction are 
applied. On the other hand however it is also possible to use other position determining 
means, for instance on the basis of laser measurements, transponders in the trackroad 
etc. As such, various kinds of means for position determining are known and further 

5 details are considered superfluous. 

The data network 32 may comprise a telephone network whereby both wires 
bounded as well as wireless telephone networks and eventual combinations thereof are 
conceivable. The advantage of a telephone network is that there is almost synchronism 
between the real competition on the real circuit 20 and the simulated competition on the 

1 0 image screen 12. The disadvantage of using the telephone network is however that in 
general the costs for taking part in a complete competition of for instance two hours 
may increase significantly. Therefore it is preferred to use, instead of a telephone net- 
work, for instance the internet. The user should have an internet connection and should 
be able to log in through this connection onto a specific site where continuously and 

1 5 with the least possible delay position data of all competitors in the real competition are 
made available. These positional data are continuously loaded in the software running 
on the computer 10. Said computer 10 is thereafter able to perform the simulation on 
the screen 12 such that the simulated race on the screen 12 is almost synchronous with 
the real race on the real circuit 20. The advantage of this method is that, in case the site r 

20 has enough connections available and has a sufficient accessibility, a large number of 
users may "take part" simultaneously, each with an own system to the real race on the 
circuit 20. 

Instead of the internet also use can be made of television networks. The positional 
data are in that case transferred through the teletext-system to the users. 

25 Eventually the screen of the television receiver can be used for visualising the simula- 
tion instead of the computer display. 

Until so far it is assumed that the simulated competition concerns an autorace. 
However, the invention is not restricted thereto. Instead of an autorace it could concern 
a motorrace, a bicycle competition, a running competition, a horserace, races with 

30 powerboats or sailing vessels, military exercises etc. Furthermore it is not necessary 
that the competition be performed at closed circuit such as the circuit 20 in the figure, 
whereby the race is performed over a certain number of rounds. Instead thereof the 
track may consist of a single track between certain starting point and a certain final 
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point. In this way it is for instance possible to simulate tracks of bicycle competitions 
such as the Tour de France etc. on the screen of the system. However, it will be clear 
that heavier requirements will be put to the memory capacitor of the computer because 
the track data of a much longer track have to be stored in the computer. 
5 Because competitions do not always take place on the same track it is preferred 

that the computer 10 has memory means for storing a number of competition environ- 
ments. Therewith the user of the system is able, notwithstanding the place where the 
race is being held, to take part in the race because the correct environment can be called 
up from the memory. 

10 In a similar manner it is preferred that the system 1 0 comprises a memory in 

which the data about a large number of real competitors are stored dependent on the 
competitors which at a certain moment are taking part in a real competition, the respec- 
tive data of the competitors can be called up from a memory and therewith the real par- 
ticipating competitors can be simulated on the screen. 

15 In the above-described embodiments it is assumed that the simulated game and 

the real game are performed almost synchronously. However, it is not always neces- 
sary. In a preferred embodiment all position data which are gathered during the compe- 
tition together with the corresponding time measurements are stored in a suitable mem- 
ory means during the competition. Said memory means may function as transfer me- 

20 dium and can be, after all data are stored, transferred to the system and can be used by 
the user at any voluntary moment to take part in the race at a much later time. As 
memory means preferably use is made of a compact disc because more and more per- 
sonal computers comprise a CD player. Because said compact disc forms a significant 
product within the system separate rights are claimed for said compact disc through the 

25 attached claims. 

Another important component of the system in an embodiment where the internet 
is used as communication means is the internet site, where the users have to log in to 
obtain the positional data. Also for this site, through which the positional data are made 
available, and which site is characterised thereby, separate rights are claimed through 

30 the attached claims. 
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CLAIMS 

1 . System for simulating events in a real environment containing static objects and 
dynamic objects, comprising: 
5 a) position locating means for continuously determining in the real environment the 
position of said dynamic objects in relation to said static objects within a time period in 
which the event takes place, 

b) storage means for storing data describing the dynamic and static objects of said envi- 
ronment, 

1 0 c) processing means for processing 

bl) data from said storage means describing the static and dynamic objects 
b2) data from the position locating means indicating at a certain moment the 
mutual positions of the static and dynamic objects of the environment, said proc- 
essing means being loaded with simulation software 
15 d) display means for displaying a simulated view from a selected viewpoint on the 
simulated environment as result of the processing by the processing means, 
e) control means to repeat the functioning of the means mentioned under c) and d) for a 
range of consecutive time moments which together determine the above-mentioned 
time period. 

20 characterised in that said position locating means comprises a satellite navigation 
system, or a thereto-related system. 

2. System according to claim 1, characterised in that the storage means, processing 
means, display means and control means are installed as a user terminal at a place re- 

25 mote from the real environment and that transfer means are used to transfer positional 
data from the position locating means to the storage means. 

3. System according to claim 1, characterised in that for each user of the system 
storage means, processing means, display means and control means are installed as user 

30 terminals at a place remote from the real environment and that transfer means are used 
to transfer positional data from the position locating means to all said storage means. 
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4. System according to claim 2 or 3, characterised in that the internet is used as 
transfer means. 

5. System according to claim 2 or 3, characterised in that a telephone network is 
5 used as transfer means. 

6. System according to any of the preceding claims, characterised in that during 
the whole time period of a competition all positional data together with corresponding 
time data are stored in a suitable memory, which memory can be used after the compe- 

1 0 tition as transfer medium. 

7. System according to claim 6, characterised in that the memory is formed by a 
compact disc (short CD), or a similar device. 

1 5 8. System according to one of the preceding claims, characterised in that the sys- 
tem comprises a competitors database in which data about a number a possible com- 
petitors are stored so that, after the competitors for a particular event or competition are 
known, the simulation of the real competitors within the simulated environment can be 
adapted. 

20 

9. System according to claim 8, characterised in that data about competitors which 
are not present in the competitor database can be transferred through a suitable transfer 
medium from a suitable source to the system to become stored in said competitor data- 
base. 

25 

10. System according to claim 8 or 9, characterised in that the competitors database is 
integrated into the user terminal. 

1 1 . System according to one of the preceding claims, characterised in that the sys- 
30 tem comprises an environment database in which data about a number of possible com- 
petition environments are stored so that, after the specific environment where the com- 
petition will be held is known, the simulation of said environment can be adapted to the 
choice of the real environment. 
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12. System according to claim 1 1 , characterised in that data about an environment 
which is not contained in the environment database can be transferred from a suitable 
source to the system through suitable transfer means to become stored in said environ- 

S ment database. 

13. System according to claim 1 1 or 12, characterised in that the environment data- 
base is integrated into the user terminal. 

10 14. System according to one of the preceding claims, characterised in that the 

simulation of the real environment can be realised by means of images which are taken 
from the real environment by suitable means. 

15. System according to claim 4 or 5 and thereto backreferring claims, characterised 
15 in that special events, which will happen during the real competition, are stored as 

separate image data in said memory respectively CD, such that these images can be 
displayed at suitable time moments during the simulated competition. 

16. System according to one of the preceding claims, characterised in that the dis- 
20 play means for displaying the simulation of at least part of the environment with the 

dynamic objects therein is formed by a so-called "virtual reality-helmet". 

1 7. Compact disc for application in a system according to one of the preceding 
claims, characterised in that the compact disc comprises: positional data and corre- 

25 sponding time data of at least a number of competitors to the real competition during at 
least part of a real competition. 
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